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(54) WATER-BASED PIGMENT DISPERSION 

(57)Abstract: 

PURPOSE: To provide the subject dispersion composed of a pigment and a water- based urethane resin 
and having improved dispersion stability of the pigment and remarkably improved water-resistance of 
coating film compared with conventional dispersion when used as a colorant for water-paint or water- 
based printing ink. 

CONSTITUTION: The objective dispersion is composed of (A) a pigment and (B) a water-based urethane 
resin and contains 0.1-10 pts.wt. of the component B based on 1 pt.wt. of the component A. The 
component B is produced preferably by reacting an active hydrogen-containing compound such as a 2-60 
branched or straight-chain alkanediol adipate and/or phthalate diol or 1,4- butanediol with a compound 
having active hydrogen and hydrophilic group such as a, a-diol propionic acid and an organic 
polyisocyanate such as 2.4- tolylene diisocyanate, subjecting the obtained prepolymer having hydrophilic 
group to a treatment to form anion or cation and dissolving the product while extending the chain with 
water and/or a polyamine. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of tills translation 



' 1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
- 3. In the drawings, any words are not translated. 



" CLAIMS 



[Claim(s)] 

[Claim 1] The watercolor pigment dispersing element whose (B) it consists of a pigment (A) and aquosity 
urethane resin (B), and is 0.1 to 10 times to the weight of (A). 

[Claim 2] The dispersing element according to claim 1 this whose hydrophilic-group content it is water-soluble 
urethane resin with which (B) consists of an urethane prepolymer (b) which has a hydrophilic group, and is 0.1 
- 20 % of the weight based on the weight of (b). 

[Claim 3] The dispersing element according to claim 1 or 2 which is resin which capped a part of NCO radical 
of (b), and was manufactured by monoalcohol and/or monoamine so that (b) consisted of a NCO end urethane 
prepolymer which has a hydrophilic group, it might be water-soluble urethane resin with which (B) comes to 
carry out chain expanding of the ** (b) by water and/or poly amine and the number of average functional groups 
of (B) might become less than two. 

[Claim 3] claims 1-3 whose (B) is resin which has an anion radical - either - the dispersing element of a 
publication. 

[Claim 5] claims 1-4 whose (B) is resin which has a carboxyl group — either ~ the dispersing element of a 
publication. 

[Claim 6] claims 1-5 which are the objects for the coloring agents of a water paint or aquosity printing ink ~ 
either — the dispersing element of a publication. 



[Translation done.] 
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prepolymer which has a hydrophilic group, it might be water-soluble urethane resin with which (B) comes to 
carry out chain expanding of the ** (b) by water and/or poly amine and the number of average functional groups 
of (B) might become less than two. 

[Claim 3] claims 1-3 whose (B) is resin which has an anion radical - either — the dispersing element of a 
publication. 

[Claim 5] claims 1-4 whose (B) is resin which has a carboxyl group ~ either ~ the dispersing element of a 
publication. 

[Claim 6] claims 1-5 which are the objects for the coloring agents of a water paint or aquosity printing ink - 
either ~ the dispersing element of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a watercolor pigment dispersing element. It is related wdth the 
watercolor pigment dispersing element which is mixed with various drainage system resin solutions or 
dispersion liquid, and is used as a coloring agent of a coating or ink in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, generally as a watercolor pigment dispersing element for 
coloring agents, the thing which made water-soluble acrylic resin, a surfactant, etc. distribute a pigment is used. 

[0003] 

[Problem(s) to be Solved by the Invention] However, the pigment sedimented during preservation, and since 
the coating which used these watercolor pigment dispersing elements had the bad water resisting property of a 
paint film, it had the blister and the problem which is easy to carry out **** injury generating of a paint film, 
[0004] 

[Means for Solving the Problem] this invention persons reached this invention, as a result of inquiring 
wholeheartedly that the above-mentioned problem should be solved. That is, this invention consists of a 
pigment (A) and aquosity urethane resin (B), and is a watercolor pigment dispersing element whose (B) is 0.1 
to 1 0 times to the weight of (A). 

[0005] In this invention, an inorganic pigment and an organic pigment are mentioned as a pigment (A). As an 
inorganic pigment, white pigments (a titanium white, a zinc white, a lithopone, white lead, etc.), Transparency 
white pigments (a calcium carbonate, a barium sulfate, calcium silicate, etc.), black pigments (carbon black, 
animal black, graphite, etc.) and a gray pigment (zinc dust — ) red pigments (red ocher, minium, etc.), such as 
slate powder, and a brown pigment (umber — ) yellow pigments (the chrome yellow and Zinc chromate ~), such 
as ferrous-oxide powder and the Van Dyck tea Green pigments (chrome green, chromic oxide, kinky thread 
JIAN, etc.), such as yellow oxide of iron, blue pigments (ultramarine blue, Berlin blue, etc.), purple pigments 
(MARUSU purple, light opening cobalt purple, etc.), metallic flake pigments (alxuninium powder, copper 
powder, bronze powder, etc.), etc. are mentioned. As an organic pigment, a natural organic pigment and a 
synthetic organic pigment are mentioned. A cochineal lake, a MADA lake, etc. are mentioned as a natural 
organic pigment. As a synthetic organic pigment, a nitroso pigment (the naphthol green Y, naphthol green B, 
etc.), A nitro pigment (Naphthol Yellow S, a pigment chlorin, RITORU fast yellow GG, fete), A pigment color 
mold azo pigment (toluidine red, HANSA yellow, Naphthol AS - G etc.), the azo lake (Persia Orange and 
Ponceaux 2R -) made from water soluble dye the azo lake (lithol red ~) made from poorly soluble colors, such 
as Bordeaux B Lakes made fi-om basic dye, such as bone MARUN and the red lake C (fanal color etc.). The 
lake made from the acid dye of a base mold (an acid Green lake, peacock blue lake, etc.), xanthene lakes 
(eosine etc.) and an anthraquinone lake (an alizarin lake — ) Pigments (indigo, argon yellow, etc.) from vat dye, 
such as a purpurin lake, phtalo SHINIAN pigments ( [ phtalo SHINIAN and ] blue, phtalo SHINIAN Green, 
etc.), etc. are mentioned. They are used for these pigments for independent or two sorts or more, using together. 

[0006] The aquosity urethane resin (B) in this invention is obtained by dissolving underwater the prepolymer 
(b) which consists of an active hydrogen content compound, a compound which has an active hydrogen radical 
and a hydrophilic group in intramolecular, and organic poly isocyanate and which has a hydrophilic group. As 
this active hydrogen content compound, macromolecule polyol, low-molecular polyol, and polyamine are 
mentioned, for example (for example, thing given in a JP,3-9951,A specification). 

[0007] Things desirable as macromolecule polyol are polyether polyol and polyester polyol, and especially 
desirable things are the horse mackerel peat of branching of carbon numbers 2-6, or the alkane diol of a straight 
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chain, and/or phthalate diol. OH e^^alent of macromolecule polyol - usuall^^fcpO-3000 - it is 250-2000 
• preferably. 

[0008] Things desirable as low-molecular polyol are 1,4-butanediol, 3-niethyl pentanediol, 2-ethyl -1,3- 
hexandiol, and trimethylol propane. 

[0009] Things desirable as polyamine are a hexamethylenediamine, isophorone diamine, N-hydroxyl ethyl 

* ethylenediamine, and 4 and 4 -diaminohexylmethane. 

[0010] It is used for these active hydrogen content compoimd for a macromolecule polyol independent or 

* macromolecule polyol, low-molecular polyol, and/or polyamine, usually using together. 

- [001 1] As active hydrogen ani a compound which has a hydrophilic group, to intramolecular Active hydrogen, 
- an anion radical {anion radical, or an anion plasticity radical (it is what reacts with a base and forms an anion 
radical) in this case, it changes into an anion radical by neutralizing by the base to the middle or the back before 
an urethane-ized reaction - a thing (for example, thing given in a JP,42-24192,B specification and a JP,55- 
41607,B specification) well-known as a compound containing} ~ As active hydrogen and a compound which 
has the hydrophilic group of the Nonion nature to the thing (for example, thing given in a JP,43-9076,B 
specification) and intramolecular well-known as a compound which have active hydrogen and a cation radical 
in intramolecular A well-known thing (for example, thing given in JP,48-41718,B) is mentioned, and a thing 
desirable [ among these ] is a compound which has active hydrogen and anion radicals (a carboxyl group, 
sulfonic group, etc.) in intramolecular. In this, especially a desirable thing is a compound which has active 
hydrogen and a carboxyl group in intramolecular, and alpha and alpha-dimethylol-propionic-acid, alpha, and 
alpha-dimethylol butanoic acid etc. is mentioned as an example. . 

[0012] The content of the hydrophilic group in (b) is usually 0.5 - 10 % of the weight preferably 0.1 to 20% of 
the weight to ** (b). At less than 0.1 % of the weight, if (B) of water solubility [ content / of a hydrophilic 
group ] is not obtained and it exceeds 20 % of the weight, the water resisting property of the paint film when 
considering as a coating or ink will fall. 

[0013] As organic poly isocyanate, the thing of a publication is mentioned in a JP,3-9951,A specification. A 
thing desirable [ among these ] is 2, 4 and/or 2, 6-tolylene diisocyanate (TDI), 4, and 4'-diphenylmethane 
diisocyanate (MDI), hexamethylene di-isocyanate (HDI), isophorone G SOIANETO (IPDI), 4, and 4'- 
dicyclohexylmethane diisocyanate (hydrogenation MDI) and alpha and alpha, alpha*, alpha'-tetramethyl 
xylylene diisocyanate (TMXDI). 

[0014] In manufacturing (b), various rates of an active hydrogen compound (active hydrogen and the 
compound which has a hydrophilic group are included in intramolecular), and the poly isocyanate are 
changeable, but an active hydrogen radical — {, when carrying out chain expanding of OH, NH2, and NH[ (b) 
by water and/or polyamine and using alkanolamine - the equivalent ratio of the]} and the isocyanate radical 
which calculate only NH2 or = NH as active hydrogen - usually -- 1 : (1 .05-2) - it is 1 : (1 .05-1 .5) preferably. 
[0015] The reaction approach of of the active hydrogen content compound (active hydrogen and the compound 
which has a hydrophilic group are included in intramolecular) of ** and the poly isocyanate which suited 
manufacturing (b) Each component After making the one-shot process made to react at once, or the part (for 
example, macromolecule polyol) and the poly isocyanate of a multistage method {active hydrogen content 
compound made to react gradually react and forming a NCO end prepolymer, the remainder of an active 
hydrogen content compound Which approach of approach} which is made to react and is manufactured may be 
used. 40-140 degrees C of synthetic reactions of (b) are usually preferably performed at^60-120 degrees C. 
Moreover, the above-mentioned prepolymer-ized reaction may be performed to isocyanate in inactive organic 
solvents (for example, an acetone, toluene, dimethylformamide, etc.), and may add this solvent after a reaction 
in the middle of a reaction. 

[0016] the urethane prepolymer (b) which has the hydrophilic group from which the aquosity urethane resin (B) 
in this invention was obtained by the above-mentioned approach ~ a well-known approach (the approach of 
neutralizing by the base in the case of an anion plasticity radical, and forming an anion radical — ) After 
processing by the approach of neutralizing from the approach and acid which form a cation radical by the 4th 
class-ized agent in the case of a cation plasticity radical, and forming a cation radical, It is that from which 
aquosity urethane resin is obtained by dissolving underwater. Preferably ** (b) — {— (b) is limited to a NCO 
end prepolymer in this case — having — a well-known approach (the approach of neutralizing by the base in the 
case of an anion plasticity radical, and forming an anion radical ~) In the case of a cation plasticity radical, 
after processing by the approach of neutralizing from the approach and acid which form a cation radical by the 
4th class-ized agent, and forming a cation radical, it is obtained by dissolving underwater, carrying out chain 
expanding by water and/or polyamine. 

[0017] As an approach of making the number of average functional groups of (B) less than two for example, 
the compound {monoalcohol (for example, a methanol -) which has one active hydrogen in intramolecular in 
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^ the synthetic phase of the above O^BhP approach of using together butanol ocJ^h^^mine (for example, 
butylamine, dibutyl amine)}, (b) ^^Kcarrying out chain expanding by the wd||^with which (b) is limited to 
a NGO end prepolymer in this case}, and/or polyamine, the approach of using together monoamine (for 
example, a butylamine, ethanolamine, diethanolamine) is mentioned. If the nxmiber of average functional 
groups of (B) becomes two or more, since (B) obtained will become gel or the dispersibility of a pigment will 
'worsen, it is not desirable. The number of average functional groups as used in the field of above is the average 
number of the NCO radical which contributed to the chain expanding reaction per monad in (B). 
' [0018] (B of the ratio of (A) and (B) in this invention) is 0.1 to 10 times to the weight of (A). Since (A) is not 
-fully distributed for the ratio of^(B) by less than 0.1 times, a stable watercolor pigment dispersing element is not 
. obtained. On the other hand, if the ratio of (B) exceeds 10 times, the stability of a watercolor pigment 
dispersing element will not pose a problem, but since the concentration of (A) in a dispersing element becomes 
low, a water paint and the coloring function of aquosity printing ink fall. Usually, the watercolor pigment 
dispersing element which was excellent in stability and a coloring function at 10 or less times is obtained. 
[0019] As an approach of mixing (B) with (A) and obtaining a watercolor pigment dispersing element, (A) is 
taught beforehand, (B) is taught beforehand and the approach of kneading (A) and (B) by package, the 
approach of blending (B) little by little and kneading it, or the approach of blending (A) little by litde and 
kneading it is mentioned to ATORAIZA, a sand mill, 3 rolls, a ball mill, etc. 

[0020] ********^ such as aquosity resin, a color, an organic modifier, a stabilizer, a dispersant, a surfactant, a 

defoaming agent, antiseptics, an antifreezing agent, and a thickener, can be added to the watercolor pigment 

dispersing element of this invention if needed. The foUowdng are mentioned as these examples. 

Aquosity resin: Acrylic, a vinyl acetate system, a vinyl chloride system or an urethane system emulsion, an 

SBR system, or an NBR system latex. 

Color: Direct dye, reactive dye, or a metal complex color. 

An organic modifier: Fluororesin powder, silicone resin powder, or urethane resin powder. 
Stabilizer: A hindered phenol system, a hydrazine system, a phosphorus system, a benzophenone system, a 
benzotriazol system, an AKIZA rucksack acid anilide system, or a hindered amine system stabilizer. 
Dispersant: Polyacrylic acid system dispersant. 

Surface active agent: Nonionic surface active agents, such as an ethyleneoxide addition product of nonyl 
phenol. 

Defoaming agent: A silicone system or a fluorine system defoaming agent. 

Antiseptics: An organic nitrogen sulfur compound system or organic sulfur halogenated compound system 
antiseptics. 

Antifreezing agent: Ethylene glycol, propylene glycol, etc. 
Thickener: A cellulosic, a starch derivative, or poly vinyl alcohol. 

[0021] Moreover, a cross linking agent can be added to the watercolor pigment dispersing element of this 
invention in order to improve the paint film engine performance further. As a cross linking agent, methylol- 
izing and/or the urea by which alkoxy methylation was carried out, or amino resin [melamine resin [ for 
example, ]]; Fori epoxy compoimd [, for example, bisphenol A mold glycidyl ether, Hydrogenation bisphenol A 
mold glycidyl ether, ethylene GURIKO, or polyethylene-glycol glycidyl ether. The glycidyl ether of polyhydric 
alcohol, such as a glycerol, trimethylol propane, and a sorbitol, A glycerol, trimethylol propane. To a sorbitol 
etc., alkylene oxide (carbon numbers 2-3) although it was made to add — a glycidyl ether]; polyethylene urea 
compound (diphenylmethane-bis~4.4 -N.N'-ethylene urea etc.); poly isocyanate system compound (for 
example, 3 quantification object of IPDI and HDI etc. — a phenol -) The poly isocyanate blocked by 
methylethyl ketoxime or epsilon caprolactam is mentioned. 

[0022] Since it excels in pigment-content powder stability and the water resisting property of a paint film, the 
watercolor pigment dispersing element of this invention is suitably used as a coloring agent of a water paint or 
aquosity printing ink. 
[0023] 

[Example] Hereafter, although an example explains this invention further, this invention is not limited to this. 

Below, the section shows the weight section and % shows weight %. 

[0024] After it taught the polyethylene horse mackerel peat diol (number average molecular weight 2000) 162.0 
section, the dimethylol-propionic-acid 47.6 section, the n-butanol 13.8 section, the IPDI 176.0 section, and the 
acetone 400.0 section to the pressurization curing units which attached example of manufacture 1 thermometer, 
and the agitator and nitrogen gas permuted the system of reaction with them, it reacted at 80 degrees C under 
stirring for 7 hours, and the acetone solution of the NCO end urethane prepolymer of 2.68% of NCO% contents 
was obtained. The obtained acetone solution was cooled at 30 degrees C, and the triethylamine 35.9 section was 
added. Next, the water 742.9 section was added to this acetone solution, the acetone was removed at 50-60 
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degrees C under reduced pressure^|L35.0% of solid content, viscosity 60cpJBK2. water-soluble urethane 

* resin 9 25-degree C section (C) wl^Rained. 

[0025] After it taught the polyethylene horse mackerel peat diol (number average molecular weight 2000) 173.9 
section, the trimethylol propane 6.6 section, the dimethylol-propionic-acid 47.6 section, the IPDI171.9 section, 
and the acetone 400.0 section to the pressurization curing units which attached example of manufacture 2 
' thermometer, and the agitator and nitrogen gas permuted the system of reaction with them, it reacted at 80 
degrees C under stirring for 7 hours, and the acetone solution of the NCO end urethane prepolymer of 2.65% of 

* NCO% contents was obtained. The obtained acetone solution was cooled at 30 degrees C, and the triethylamine 
- 35.9 section was added. What dissolved the diethanolamine 20.0 section in the water 780.09 section next was 

- added to this acetone solution, the acetone was removed at 50-60 degrees C under reduced pressure, and 35.0% 
of solid content, viscosity 230cp / 1200. water-soluble urethane resin 0 25-degree C section (D) was obtained. 
[0026] After it taught the 7.4 sections, the trimethylol propane 5,1 section, the dimethylol-propionic-acid 17.9 
section, the IPDI 123.0 section, and the acetone 400 section to the sealing reaction vessel which attached 
example of manufacture 3 thermometer, and the agitator for the poly caprolactone diol (number average 
molecular weight 2000) 246.7 section and 1 ,4-butanediol and nitrogen gas permuted the system of reaction with 
it, it reacted at 80 degrees C imder stirring for 7 hours, and the NCO end urethane prepolymer of 1 .67% of 
NCO% contents was obtained. The obtained acetone solution was cooled at 30 degrees C, and the triethylamine 
13.5 section was added. Next, the water 600.0 section was added to this acetone solution, the acetone was 
removed at 50-60 degrees C under reduced pressure, and 40.0% viscosity 350cp of solid content / 
lOOO.urethane resin aquosity dispersing element 0 25-degree C section (E) was obtained. 

[0027] The example 1 titanium-oxide 100 section, the (C) 30 section obtained in the example 1 of manufacture, 
and the water 70 section were blended, it kneaded with the ball mill, and the pigment dispersing element was 
obtained. After blending (E) obtained in this dispersing element 100 section in butyl cellosolve, Cymel 303 (the 
Mitsui Cyanamid make, methoxy-ized methylol melamine), and the example 3 of manufacture at a rate shown 
in Table -1, it mixed to homogeneity with the paint conditioner, and the water paint was obtained. The storage 
stability of this coating and the waterproof trial of a paint film were performed. The result is shown in Table -1 . 
[0028] The example diacid-ized titanium 100 section, the (D) 30 section obtained in the example 2 of 
manufacture, and the water 70 section were blended, and it kneaded with the ball mill. The water paint was 
hereafter created like the example 1, and the same trial as an example 1 was performed. The result is shown in 
Table 1. 

[0029] The example of comparison 1 titanium-oxide 100 section, the KYARIBON L-400 (Sanyo Chemical 
Industries, Ltd. make, polycarboxylic acid mold pigment agent) 1.2 section, and the water 98.8 section were 
blended, it kneaded with the ball mill, and pigment ******** was obtained. The water paint was hereafter 
created like the example 1, and the same trial as an example 1 was performed. The result is shown in Table 1. 
[0030] 
[Table 1] 
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* [003 1] Stability of a test-method (^|^: The coating was saved for 14 days a^^^egrees C, and visvial 
observation of the existence of sedimentation of a pigment was carried out. 

The water resisting property of a paint fihn: After it applied the coating to the tin plate so that desiccation 
thickness might be set to 20micro using a spray gxm, and being burned for 10 minutes at 180 degrees C, visual 
" observation of blistering on the front face of a paint film after immersion and the condition of luster was carried 
out for 30 days at 40-degree C warm water. 

* [0032] 

[Effect of the Invention] Since the watercolor pigment dispersing element of this invention is excellent in the 
- sedimentation stability of a coating or the pigment under preservation of ink and it not only demonstrates the 
good coloring engine performance as a coloring agent of a water paint or aquosity printing ink, but it raises the 
water resisting property of a paint film remarkably, it is very usefiil industrially. 



[Translation done.] 
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